OBJECTIVE: To establish the association between intentional weight control and speci®c eating behaviours. DESIGN: An interview-based survey of a representative sample of the UK population including questions about demographic characteristics, weight and height, intentional weight control and eating behaviours. Associations among the eating behaviours, and between weight control and eating behaviours, were examined. SUBJECTS: 1894 men and women completed the interview (70% response rate). RESULTS: Approximately equal proportions of the sample were`not bothered about weight' (30%),`watching their weight' (36%), or`trying to lose weight' (28%). More men were`not bothered' and more women were`trying to lose'. People who were trying to lose or were watching their weight were more likely to report restricting fats, sugars, snacks, and the amount eaten at meals, than those who were not bothered, but there were no differences between weight watchers and weight losers. The overall level of restriction among weight losers was modest. There were no group differences in eating breakfast, fruits or vegetables, skipping meals or fasting. CONCLUSIONS: Around two-thirds of the adult population of the UK appear to be concerned about weight control, and this is re¯ected in somewhat higher than average adherence to recommended restrictive dietary habits.
Introduction
Body weight control is attracting increasing interest among the public health community as obesity levels rise worldwide. 1 At the individual level, weight control has long been a signi®cant personal concern, especially for women. Studies in the US and The Netherlands have shown that around a third of adult women and a quarter of adult men say that they are trying to lose weight. 2 ± 4 In the UK, 12% of women and 4% of men said they were`on a slimming diet' in the week of a national nutritional survey. 5 The publication of major reports has endorsed the idea that diet plays a signi®cant role in the maintenance of a healthy body weight. 1 Nonetheless, much of the literature on`dieting' has characterized it as a risky activity, likely to result in pathological weight concerns and unhealthy eating patterns. The con¯ict between these two perspectives serves to emphasize the importance of establishing the speci®c dietary practices that are associated with weight control. To date there have been remarkably few investigations into the eating behaviours associated with intentional weight control. In a population-based telephone survey in the US, Serdula et al 3 found that most adults who were trying to lose weight or keep from gaining weight (80%) said that they consumed fewer calories, but no more detail was obtained of the speci®c behaviours that were carried out in the service of calorie reduction. In a small study in England, the majority of respondents reported reducing the amountacalories of food in meals and snacks, and reducing fat and sugar in the diet during periods of active weight control, 6 but many respondents reported similar restrictive habits even when they were not trying to lose weight. Another small study in Germany found that restrained caters reported a lower frequency of intake of fatty foods. 7 Jeffrey and French 8 surveyed a sample of women who had been recruited for a weight gain prevention study, and investigated their use of 23 weight control practices. The list of healthy dietary practices included reducing the amount of food, snacks, fat and sweets, and each of them were reported by between 30% and 50% of the sample. So-called`unhealthy dieting practices' such as fasting, using laxatives, or inducing vomiting were used by fewer than 5%.
Most existing work has focused on people who are trying to lose weight and has involved asking them which weight control practices they use, 3, 9 but it is possible that many so-called, weight-control practices are also followed for other reasons. The aim of the present study was to record the use of a number of common dietary practices which are recommended for healthy eating or weight control and relate their use to the individual's weight control status. The study used a national representative sample of UK adults in order to avoid a self-selection bias.
Subjects and methods
Data were collected as part of the monthly Omnibus Survey of the Of®ce of National Statistics in March 1999. In the Omnibus surveys, a strati®ed probability sample of women and men is selected by random sampling of addresses on the Postcode Address File of private households in Great Britain. Within each household, one person over the age of 16 y is selected for interview. Respondents are interviewed in their homes by trained interviewers using a computerassisted interview schedule (for details of the methodology see the ONS Omnibus Survey Technical Report; 10 also Ref. 11 ).
From a target sample of 2690 eligible addresses, 583 refused to be interviewed and 213 were unable to be contacted after three attempts, so 1984 (70%) interviews were achieved.
Measures
Demographic and anthropometric characteristics. A great many demographic variables are recorded as part of the Omnibus survey, of which age, marital status and occupational social class, based on the Registrar General's classi®cation of the individual's current or last occupation, were used in the present analyses. Weight and height were self-reported in whichever metric the individual preferred. Body mass index (BMI) was calculated from weight in kilogrammes and height in metres. Overweight status was de®ned as a BMI between 25 and 29.99kgam 2 , and obese as a BMI over 30kgam 2 .
Smoking status was assessed with a single question (Do you smoke cigarettes at all nowadays?).
Weight control behaviour. Respondents were asked to say which of the following descriptions applied best to them (descriptions were read out loud and shown on a card)`not bothered about my weight',`watching my weight to avoid putting on weight',`trying to lose weight', or`none of the above'.
Dietary practices. All respondents were asked whether they regularly did each of a list of 11 dietary habits (read aloud and shown on a card). This was done early in the interview before any mention had been made of weight control. The list included: (i) limit the amount of food you eat at meal times; (ii) limit the amount of dessert, cakes and sweets that you eat; (iii) avoid or limit snacks between meals; (iv) avoid or limit fat and fatty foods; (v) avoid or limit sugar and sugary foods and drinks; (vi) avoid or limit fried foods; (vii) choose low-fat or`diet' versions of foods where possible; (viii) eat plenty of fruit and vegetables; (ix) eat breakfast; (x) fast or go without food for a day or more; and (xi) skip meals.
Analysis of results
The basic analyses were concerned with examining the characteristics of the respondents who identi®ed themselves as trying to lose weight or watching their weight compared with those who said that they werè not bothered about their weight', looking particularly at differences in dietary practices. Analyses were carried out using SPSS (version 7.4.1). Group differences were analysed with chi-square for categorical variables and analysis of variance for continuous variables. Responses to the dietary practice questions are presented both individually for each question, and in terms of scores on a scale of`restrictive dietary habits', generated by combining the items which were shown to be signi®cantly inter-correlated in a factor analysis. Finally, differences in the restrictive dietary habits scores between weight control groups were evaluated using multivariate analysis of variance. Results are presented in terms of scores adjusted for other possible sources of variation, and include 95% con®dence intervals to highlight group differences.
Results
The demographic and anthropometric characteristics of the sample are shown in Table 1 . Self-reported Intentional weight control and food choice habits J Wardle et al weights and heights tend to result in under-estimations of weight, especially among women, and over-estimations of height, especially in men, which in both cases would tend to underestimate BMI. However, for the purposes of the present analyses, which are concerned with weight control behaviour, some imprecision in BMI should not materially affect the interpretation of results.
Women had a lower mean BMI than men and more of them had a BMI in the normal range (below 25kgam 2 ). As expected, BMI values are lower than those produced in surveys where height and weight are measured (eg Ref. 12 ). However, more than half of the men and more than a third of the women gave height and weight data which showed their BMI to be in the overweight or obese range. More women than men were obese, which matches ®ndings from surveys in which weights and heights are taken by the interviewer (eg Ref. 12 ). Approximately equal proportions of respondents described themselves as`trying to lose weight' (29%),`watching their weight' (36%) and`not bothered about weight' (30%) (see Table 2 ). Another small group (5%) were not doing any of those, which presumably included some who were trying to gain weight, along with other subtle variants. The distribution of weight control practices differed signi®cantly between men and women (w 2 66.0, P`0.001). More women than men (36% vs 21 %) were`trying to lose', and more men than women (37% vs 23%) were`not bothered', but similar numbers of men and women said that they were`watching their weight'. Tables 3 and 4 show the anthropometric and demographic characteristics of respondents in each of the weight control groups, for the group as a whole (Table  3) and for men and women separately (Table 4) . Statistical results are presented for the combined sample, but all the effects were equally signi®cant in men or women alone. As expected, those who were trying to lose had a higher mean BMI (F [3, 1799] 121, P`0.001) and a higher percentage were classi®ed as obese (w 2 274, P`0.001). Weight losers were also more likely to be married (w 2 36.4, P`0.001), to be in social classes 1 and 2 (w 2 44.1, P`0.001), and to be non-smokers (w 2 26.5, P`0.001). Table 5 shows the dietary habits which were listed and the proportion of respondents in each weight control group who endorsed each of them. Women were more likely to endorse every habit (all P`0.05) except skipping meals, which was fairly common in men and women, and fasting, which was very rare in both sexes. As is clear from Table 5 , those who said they were watching their weight or trying to lose reported similar levels of endorsement of restrictive habits, but both groups reported many more than those who were not bothered about weight.
In presenting statistical results, the two sexes are combined, but all the differences were highly signi®-cant in either sex alone. There were signi®cant group differences for limiting the amount eaten at meals (w 2 64.5, P`0.001), avoiding fats and fatty foods (w 2 145, P`0.001), limiting fried foods (w 2 140, P`0.001), choosing low-fat options (w 2 177, P`0.001), avoiding between-meal snacks (w 2 95.0, P`0.001), avoiding sugary foods and drinks (w 2 138, P`0.001), and avoiding sweets and Intentional weight control and food choice habits J Wardle et al Intentional weight control and food choice habits J Wardle et al desserts (w 2 169, P`0.001). There were no group differences in the proportion endorsing eating plenty of fruit and vegetables, eating breakfast, skipping meals or fasting.
There were comparatively few differences between those who said they were watching their weight and those who said that they were trying to lose. Women who were trying to lose weight were more likely to report limiting the amount eaten at meals (w 2 6.4, P 0.01), limiting desserts and sweets (w 2 4.7, P`0.001), and choosing low-fat foods (w 2 11.5, P`0.001) than those who were watching their weight. There were no signi®cant differences among men.
Factor analysis was used to see if the dietary habits items were suf®ciently inter-related to be used together as a scale. Factor analysis (with varimax rotation), revealed two factors meeting the conventional criteria of an eigenvalue greater than one. The ®rst factor loaded on items (i) ± (vii) (eigenvalue 3.4, variance 31.3%), which were all items relating to limiting intake of calories, fat or sugar. This indicated that it was justi®able to create a`restrictive dietary habits' score by adding one point for each of the behaviours (i) ± (vii). This produced a scale with a range from 1 to 7 and good internal reliability (Cronbach's a 0.79). The second factor loaded on the items (vii), (ix) and (negatively) (X) and (xi) (eigenvalue 1.4, variance 12.7%), but it had low internal reliability, and these items were therefore treated separately. Table 6 shows the distribution of the restrictive dietary habits scores in relation to weight control categories, and also to other anthropometric and demographic variables. 95% con®dence intervals are included as a standardized indication of range. The ®rst two columns show the unadjusted values. The con®dence intervals indicate that weight losers endorsed more restrictive dietary habits than weight watchers, and both groups endorsed more restrictive habits than those who were not bothered about weight (F [3, 1887] 114, P`0.001). However, the unadjusted restrictive dietary habits scores were also higher in men than women, the overweight and obese than the normal weight, in older people, in those who were married, in those from higher social classes, and in non-smokers. As these are all variables that were earlier shown to relate to weight control status, it is necessary to adjust for them statistically in order to detect true differences by weight control category. The third and fourth columns of Table 6 show the mean scores (and 95% con®dence intervals) adjusted for all other variables. The differences between the weight control groups remained highly signi®cant after controlling for all other variables (F [3, 1706] 81.1, P`0.001), but as is clear from the con®dence intervals, the weight losers are not reporting signi®cantly more restrictive habits than weight Intentional weight control and food choice habits J Wardle et al watchers, although both are more restrictive than either of the other groups.
Discussion
The present study is the ®rst in the UK to use a representative population sample to investigate the dietary control behaviours which are reported by people who are trying to manage their weight, either to avoid weight gain (weight watchers) or to lose weight. The focus for the dietary questions was on ways that people might naturally describe their eating habits, rather than nutritional qualities of the diet, since ultimately it is eating behaviours which need to be encouraged or discouraged. 13 Weights and heights were self-reported, which tends to result in under-estimations of weight, especially by women, and over-estimations of height, especially by men, both of which would lead to underestimates of BMI. Comparison with data from the most recent Health Survey for England (HSE), 12 which uses measured weights and heights, suggests that this bias was indeed shown in the present data. The average BMI in the present study was 24.6 in women and 25.2 in men, compared with 26.0 for women and 26.3 for men in the HSE. Self-report data from women therefore appeared to be slightly more of an under-estimate. However, the focus of the present study was not on BMI per se, so the shortcomings of reported weights and heights should not materially affect the conclusions.
Intentional weight control was self-categorized from three weight control options. Just over a quarter of the respondents described themselves as trying to lose weight, with another third claiming to be watching their weight to avoid weight gain Ð proportions which are fairly similar to those observed in the US and The Netherlands. 3, 4 In common with results from many other countries, fewer men than women were attempting deliberate management of weight, despite more men than women having a BMI over the recommended level of 25. 3, 14 Men and women who were trying to lose weight had a higher BMI and were much more likely to be obese, which is to be expected as weight control efforts are largely initiated in response to higher body weight.
The dietary habits that were used in the survey constituted a limited set from the wide range of restrictive or weight controlling dietary practices that might be included. They were asked before any mention of weight or weight control, and introduced as normal ways of eating to minimize the likelihood that individuals who claimed to be trying to lose weight would feel obliged to say that they followed restrictive practices for the sake of consistency Ð although of course, some such effect may still be present. The behaviours were couched in general terms, eg`to avoid or limit' since that matches the ordinary language of dietary control. It will be for future studies to assess the association between individual's reported eating tendencies and their actual dietary intake.
Seven of the 11 behaviours were strongly associated with intentional weight control, being endorsed by almost twice as many weight losers as those who were not bothered about their weight. The other four were equally endorsed by all groups. A restrictive dietary habits score was computed from the seven behaviours that inter-correlated strongly in factor analysis. As expected, weight losers reported more restrictive habits than those who were not bothered about weight. The restrictive dietary habits score was also higher in women, married people, the higher social class groups, non-smokers, and in people over 24. However, even after controlling statistically for these other associations, there was still a strong independent association between intentional weight control and restrictive dietary practices.
The restrictive practices that were most strongly endorsed were those recommended by nutritionists as part of healthy weight control. They included restricting fats and sugars, as well as restricting the total amounts of food consumed in snacks and meals. Two other dietary practices which nutritionists recommend Ð regular consumption of breakfast and eating plenty of fruit and vegetables, were not reported any more frequently by weight losers than non-weight losers. As other researchers have found, the two more`unhealthy' restrictive practices that were included, skipping meals and fasting, were not especially associated with attempted weight control, and fasting was just as uncommon as has been found in the US. 3 Overall, these results are encouraging in suggesting that in the adult population, weight control appears to be associated more with health-promoting than health-damaging dietary practices.
One notable feature of these results was how many adults reported adherence to at least some restrictive practices, at least two even among those who professed not to be bothered about weight. But even more surprising was how many of those who said that they were attempting to manage their weight were, nevertheless, not regularly attempting to regulate their food intake. Indeed, weight-losers reported no more restrictive habits than weight watchers. Given that the listed practices were no more than moderately restrictive (iè limit or avoid' not`cut out'), it was discouraging that none of them were reported by more than two-thirds of those who said they were trying to lose weight, and that on average weight losers reported practising only four out of seven. This may contribute to the dismal outcomes associated with dieting in cohort studies.
This survey was not designed to investigate the ef®cacy of the listed dietary behaviours in achieving weight control. However, it is important to note that the ®nding that restrictive dietary practices are associated with a higher BMI should not be taken to
Intentional weight control and food choice habits J Wardle et al indicate that they are ineffective. The most likely explanation is that dietary regulation is only instigated once weight problems are identi®ed. Whether dietary regulation actually succeeds in controlling weight gain, and whether some practices are more effective than others, is for future research. Existing data are not especially encouraging in terms of the ef®cacy of dieting efforts as they are currently practised, 15, 16 although persistence with weight loss practices appears to pay off. 16 This is one of the ®rst studies to have examined eating behaviour in relation to intentional weight loss attempts in the UK. Its shortcomings include a limited set of dietary practices, simplistic response formats, and a reliance on self-report, which were constraints imposed by the method of data collection and the need to have questions that could be easily understood by all sections of the community. On the positive side, the sample was large and reasonably representative of the UK population, and extensive demographic data, using well-validated questions, were available. The results showed that the majority of British adults are concerned about weight control, but those who are trying to lose weight say that they regularly carry out only a limited number of restrictive dietary habits.
